Summary -A crossbreeding experiment using Large White (LW) 
. Their growth and carcass performance are, however, much lower than those of the most widely used European breeds (Legault et al, 1985) . Hence, a natural way to utilize these breeds is to incorporate them as a component of the maternal line in a crossbreeding system. In this context, their economic merit will largely depend on the relative economic weights of productive and reproductive traits.
Various crossbreeding schemes can be implemented in order to take advantage of the high prolificacy of Chinese breeds (Sellier and Legault, 1986) . Their relative economic merit can be assessed using the knowledge of a limited number of crossbreeding parameters, ie direct, maternal and grand-maternal breed effects, direct, maternal and paternal heterosis effects and the corresponding epistatic recombination loss effects (Dickerson, 1969; .
Preliminary studies conducted in France indicated that the Meishan was the most promising of the 3 Chinese breeds imported (Legault and Caritez, 1983; Legault et al, 1985) . Accordingly, French studies have focused on that breed and an experiment was designed to estimate crossbreeding parameters relative to the cross between the Meishan and the main French breed, the Large White, for traits of economic interest.
Estimates of crossbreeding parameters for sow productivity traits were reported by Bidanel et al (1989) . This paper deals with the estimation of additive breed effects and heterosis effects on growth performance.
MATERIAL AND METHODS

Data and experimental design
The general three-step design of the experiment was described in detail by Bidanel et al (1989 (1989) . A mixed model analysis (Henderson, 1973) (Henderson, 1973; Komender and Hoeschele, 1989) . In the present case, variances were not known but were estimated from the data with a Restricted Maximum Likelihood method (Patterson and Thompson, 1971 (fig 2) . Direct effects explained 75-95% of additive differences between breeds during the growing period versus less than 15% before weaning. Direct heterosis effects were 15% and 25% of parental mean weight for W73 and W154 respectively. Lower, although significant, maternal heterosis effects were oberved (4.5 and 3.5% of parental means for W73 and W154 respectively). The remaining parameters were small and non significant. Direct effects also explained most of the differences between genetic types for sow weight at farrowing (table V) . Direct additive differences increased with parity (58 f 9 kg at first farrowing; 111 f 10 kg at 5th farrowing in favour of LW).
The only other significant parameter was direct heterosis, which remained almost constant from the 1st to the 5th parity and averaged 27 t 3 kg.
DISCUSSION
The results of this study confirmed those previously obtained by Legault et al (1982; and clearly showed the poor growth performance of the French MS line as compared to a widely used European breed, the LW. Although, as stated by Bidanel et al (1989) , any extrapolation to the whole MS breed should be avoided due to the low number of founder animals, similar low growth rates were observed in China in comparison with the Russian Large White (Cheng, 1984; Zhang et al, 1986 ).
The inferiority of MS over LW was apparent from birth and increased with age. MS birth weights were higher than previous reports (1.02 kg versus 0.88 kg and 0.93 kg according to Legault et al (1982) (Legault and Caritez, 1983; Bazer et al, 1988) versus 6-7 months of age in LW (Delpech and Lefaucheur, 1986) . Moreover, sexual maturity had a huge influence on appetite. Food intake was sharply reduced in MS females during the oestrous period, which is particularly long in MS (Bazer et al, 1988) . In &dquo;F1&dquo; gilts, which also reach puberty very early (Legault and Caritez, 1983) (Sellier, 1976; Johnson, 1981; Bidanel, 1988 (1966) .
The general development of crossbreeding parameters through growth followed a classical pattern, with a predominant role of the sow during suckling, followed by a sharp decrease of its influence after weaning. However, several details must be mentioned. If maternal heterosis on preweaning growth had already been reported (Johnson et al, 1978; Schneider et al, 1982; Jungst and Kuhlers, 1984) , its existence after weaning is less usual, as maternal effects are generally considered as negligible on growth during the growing period (Johnson, 1981; Mc Laren et al, 1987) . The significant grand-maternal effects on birth weight are also in disagreement with previous results (Johnson et al, 1978) . The estimates of direct heterosis on sow weight are slightly lower than those obtained in the second step of this experiment (Bidanel et al, 1989 ). However, they confirm that important non-additive effects are still present on sow adult weights. This parameter has seldom been estimated in pigs, but similar results have recently been reported in cattle (Dearborn et al, 1987) , refuting the classical viewpoint stating that adult traits are mainly additive.
The parity-related changes in genetic parameters of sow and piglet weights are consistent with the hypothesis that the observed parity x genetic type interactions are mainly due to between breed differences in the rate of maturity. Additive difference between LW and MS for sow weight increased with parity and presumably affected their relative uterine size and milk production. However, a precise study of the between breeds variability in the efficiency of nutrient utilization has still to be implemented.
